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Abstract: Oil and natural gas are important energy resources of all countries in the world. 

Imports and exports of oil and gas are related to the issue of national energy security. Analyze 

the status of China's oil and gas trade and the problems in China's oil and gas trade, and 

propose measures such as strengthening the oil reserve system, expanding cooperation in the 

oil and gas industry chain, strengthening cooperation with countries along the Belt and Road, 

and diversifying sources of imports, to ensure China's energy security. 
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1. INTRODUCTION 

Oil and natural gas are important energy sources in all countries of the world and play a key 

role in the national economy. From a global perspective of current world energy consumption, 

oil accounts for about 1/3, natural gas accounts for about 1/4, and sum up them accounting for 

half of the global energy. As the largest developing country and major economy unity in the 

world, China, has been the world’s largest energy producer and consumer, who will continue to 

expand its demand for oil and gas in the future. From 2010 to 2017, natural gas consumption 

increased year by year, from 107 billion cubic meters to 235.2 billion cubic meters, and oil 

consumption increased 610 million tons from 439 million tons, while in 2017, China produced 

148.03 billion cubic meters of natural gas and 191.51 million tons of oil. The fact is the supply 

of domestic oil and gas are limited and cannot be changed in the short time. This will lead to a 

growing dependence on demand gaps for imports. China's oil and gas are highly dependent on 

foreign countries, and the oil and gas security situation becomes severe. Facing the Sino-US 

trade friction and the revolutionary breakthrough of shale gas technology in the United States, 

the oil and gas trade pattern in China get more complicated. Re-examining the current 

international situation and optimizing the path of oil and gas trade are important topics of 

safeguarding China's oil and gas industry and safeguarding national energy security. 
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2. DEVELOPMENT PROCESS OF OIL AND GAS TRADE IN CHINA 

2.1 Oil and gas trade size status 

Over the years, China’s oil and gas trade has been a focus of the country’s attention. Affected 

by many factors, China’s oil exports fluctuate greatly, and the scale of exports is relatively 

small. The average annual export volume is about 2.61 million tons. In 2010, exports were 

304.22 million tons. The volume gradually decreased. In 2014, the export volume fell to 

602,000 tons, and then continued to grow. By 2017, the export volume will increase to 4.86 

million tons. Due to the rapid development of China's industrial economy, the demand for oil 

will continue to grow, and the oil import volume will increase. For 16 consecutive years, 

imports have increased from 23,931,140 tons to 41.957 million tons, with an average annual 

growth rate of 8.4%. In 2017, it exceeded the United States as the world's largest crude oil 

importer. From 2010 to 2017, China's natural gas exports were relatively small, basically 

stabilizing at about 3 billion cubic meters, and imports continued to increase. Imports increased 

from 16.243 billion cubic meters in 2010 to 94.63 billion cubic meters in 2017 (see Table 1 and 

Table 2). 

2.2 Net oil and gas import status 

China’s oil trade has been a net importer in recent years, and its net imports have continued to 

climb, rising from 23.629 million tons in 2010 to 396 million tons in 2017, with an average 

annual growth rate of 8.28%. The annual growth rate of net imports reached in 2016 at 13.7%, 

China’s net crude oil imports amounted to 3,709,927 tons, while US net crude oil imports 

amounted to approximately 372.18 million tons, surpassing the United States for the first time 

to become the world’s largest net importer of crude oil. Net imports of natural gas continued to 

increase from 12.28 billion cubic meters in 2010 to 70.285 billion cubic meters in 2016. The 

annual growth rate in 2011 reached 124.5%, and the subsequent year's growth rate has dropped 

substantially but remains relatively unchanged. With a high annual growth rate, the average 

annual growth rate reached 38.4% (see Table 1 and Table 2). 

2.3 Reliance on external trade of oil and gas 

The degree of dependence on foreign oil is a proportion of the country’s net oil imports to its oil 

consumption, and it is an important index of the safety of petroleum supply in a country or 

region. The dependence on foreign trade of China’s oil is continuously increasing. It was 

54.8% in 2010, 60% for the first time in 2015, and 65.5% in 2016. In 2017, China’s oil import 

and foreign dependence also reach a new high record. The annual import of crude oil was 

4195.7 billion tons. , an increase of 10.8%, the degree of foreign dependence reached 67.4%, 

an increase of 3 percentage points over the previous year. China's dependence on foreign gas 

has been on a rising trend, with 10.9% in 2010, followed by rapid growth, breaking through 

30% by 2015 and reaching 39% in 2017 (see Table 1 and Table 2). 
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Table 1 The Import and Export Status of China's Oil Trade over the years 

 

import Export Net imports 

Import dependence 

(%) 

Imports (ten 

thousand 

tons) 

Growth 

rate (%) 

(%) 

Export 

volume (ten 

thousand 

tons) 

Growth 

rate (%)

Net imports 

(ten thousand 

tons) 

Growth 

rate (%) 

2010 23931.14 304.22 23626.92 54.8 

2011 25254.92 5.5 252.2 -17.1 25002.72 6.3 56.5 

2012 27109.12 7.3 243.49 -3.4 26865.63 7.5 58.6 

2013 28214.4 4.1 162.03 -33.5 28052.37 4.4 59 

2014 30835.68 9.3 60.02 -62.9 30775.66 9.7 59.6 

2015 33549.13 8.8 286.56 377.4 33262.57 8.1 60.6 

2016 38103.78 13.6 294.06 2.6 37809.72 13.7 65.5 

2017 41957 10.1 486 65.3 41471 9.7 67.4 

 
Table 2. China's natural gas trade import and export over the years 

 

import Export Net imports 

Import 

dependence 

(%) 

Imports (One 

hundred 

million cubic 

meters) 

Growth 

rate 

(%) 

Export volume (One 

hundred million 

cubic meters) 

Growth rate 

(%) 

Net imports (One 

hundred million 

cubic meters) 

Growth 

rate 

(%) 

2010 162.43 39.63 122.8 10.9 

2011 307.11 89.1 31.42 -207.2 275.69 89.1 20.5 

2012 398.9 29.9 28.48 -9.4 370.42 29.9 25.9 

2013 518.19 30 27.05 -5 491.14 29.9 28.9 

2014 583.49 12.6 25.71 -4.9 557.78 12.6 30.1 

2015 603.21 3.4 31.98 24.4 571.23 3.4 30.1 

2016 736.15 22 33.3 4.1 702.85 22 34.2 

2017 946.3 28.5 28.5 39 

3. DIFFICULTIES IN THE DEVELOPMENT OF OIL AND GAS TRADE 

3.1 Incomplete oil reserve system 

At present, China's national oil reserve base is only 10 million tons, its reserve capacity is 

extremely limited, and its oil reserves are far from the 90-day consumption level. Meanwhile, 

there is a problem of long-term management of China's oil reserve management. The 

marketization level is low, and the construction of supporting reserve facilities lags behind, 

which affects the large-scale development of oil reserves [1]. The lack of domestic oil 

resources, crude oil production cannot meet the demand, the contradiction between supply and 

demand becomes conflict. The world’s oil competition is fierce, resource competition 

continues to emerge, and offshore resources are shrinking. 

3.2 Too high dependence on foreign oil and gas imports 

As the world's largest energy consumer, China imports large amounts of energy resources from 

oversea every year, especially oil and gas resources every year. The demand for oil from 

various industry area in the country continues to increase, leading to the shortage of oil in 

China. However, as a non-renewable resource, oil will not be able to rapidly increase its supply 

in the short term to narrow the demand gap, and the contradiction between oil supply and 
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demand cannot be resolved in the short term. As a result, China’s external dependence on oil 

and gas keep in high level, and there is one risk to China’s oil economy. Besides the increase in 

oil imports, natural gas imports have also increased substantially. China became a net importer 

of natural gas in 2007, and domestic production growth has not kept up with the increase in 

demand, resulting in continued rising imports and rising dependence on natural gas.[2]  

3.3 Simple trade mode 

The oil and gas trade methods mainly include general trade, feed processing trade, processing 

of imported materials, and bonded warehousing re-export trade. China's oil and gas import 

methods are relatively single way, with crude oil, oil products, and LNG all adopting general 

trade methods. At present, there are four major ways to participate in international oil trade, 

including spot, futures, and long-term contracts and gaining share of oil. However, China's 

current oil trade mode is still mainly concentrated in the spot market. Futures participation is 

low, and long-term contracts and share oil are also very low. Relevant data show that in the 

composition of China's oil trade, spot trade accounts for 50%, long-term contracts only account 

for 50%, and share oil accounts for less than 20% [3]. Therefore, although China is a 

world-renowned oil consumer, it has not really participated in the world's oil futures market, 

and it still not a player in the futures market. 

3.4 Too much concentration of oil and gas import sources 

China's oil trade has a high concentration of importing countries. In 2016, China’s crude oil 

came mainly from the Middle East, Africa, and Europe. The proportion of these three regions 

in the import market was 82%, and the top five countries were Russia, Saudi Arabia, Angola, 

Iraq, and Oman; in 2017 the top three are still Russia, Saudi Arabia, and Angola. On the other 

hand, China's natural gas imports mainly include four major channels: the northwestern 

channel, the Central Asia pipeline gas, the northeastern channel, the Sino-Russian gas pipeline, 

and the southeastern channel, the LNG project. At present, the source of imported LNG is still 

in Australia, Qatar, and Indonesia. And mainly in Malaysia, as well as the southwest channel - 

China-Burma pipeline. 

4. PROPOSALS FOR OIL AND GAS TRADE NEW PATH 

4.1 Extending and gas import source countries 

China has become the world’s largest consumer of oil and natural gas and an importer. Only by 

maintaining sufficient diversification of the source of imports can reduce the cost of imports 

and the risk of oil and gas imports. Based on China's geographical location and advantages, 

while continuing to maintain good oil and gas relations between China and countries in the 

Middle East, Africa, and Latin America, put more focus of energy cooperation should be on 

Southeast Asia, Russia, Central Asia, Australia and other regions and countries. In addition, the 

U.S. shale gas revolution should be used to open up oil and gas markets, strengthen investment 

and technical cooperation with the United States in shale oil and gas fields, and strengthen oil 

and gas development and trade cooperation with U.S. energy companies to actively import oil 

and gas products from the United States. It enriches the oil and gas import channels of domestic 
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energy companies, reduces the risk of relying mainly on imports from the Middle East, and 

also contributes to balancing the US-China trade deficit and mitigating trade frictions. 

4.2 Focusing oil and gas cooperation in the whole industry chain and expanding sources 

of oil and gas trade 

Through cooperation with other countries in the entire oil and gas industry chain, gain 

multi-channel access to oil and gas sources. The cooperation in the oil and gas industry chain 

including the exploration and development of upstream oil and gas, the laying of oil and gas 

pipelines in the middle stream area, the deep processing and utilization of products of 

downstream area, and the trade of oil and natural gas products will be carried out. The 

cooperation between oil and gas resources exploration and development and capacity building 

shall be further strengthened. The cooperation in the middle reaches shall focus on the 

interconnection of oil and gas pipelines, based on the completed Sino-Russian crude oil 

pipeline, Sino-Kazakh crude oil pipeline, Central Asia natural gas pipeline network, 

Sino-Burmese crude oil and natural gas pipeline network. To further develop the construction 

of transnational crude oil pipelines and natural gas pipeline networks. The downstream 

cooperation should focus on cultivating and building a technology research and development 

base and equipment manufacturing base for the refinery and chemical industry base. At present, 

Chinese enterprises have carried out more than 100 international oil and gas cooperation 

projects in 33 countries around the world, and initially established five major cooperation areas 

in Central Asia, the Middle East, Africa, the Americas, and the Asia-Pacific region [4]. 

4.3 Strengthening energy cooperation with countries along the BELT AND ROad 

The “Belt and Road Initiative” offers new historical opportunities for international cooperation 

in the energy field. The countries along the Belt and Road are rich in oil and gas resources. 

Strengthening cooperation with countries along the “One Belt and One Road” energy sector 

can enrich China’s energy import sources and obtain stable oil resources. Strengthen technical 

output and capital output, establish relevant refineries and power plants with countries along 

the route, extend the downstream industrial chain of the oil and gas industry, and retain part of 

the oil and gas resources, and at the same time attract countries along the route to build oil 

refineries and reduce the energy channel to China. Risks are objectively beneficial to the 

long-term energy security of all parties. Strengthen cooperation in infrastructure such as oil and 

gas management and reserves, cooperation in oil and gas trade, oil and gas research and 

development, human resources cooperation, and international investment in oil and gas fields, 

and fully expand energy production, transportation, processing, sales, and service, and actively 

participate in the “One Belt and One Road” initiative. The development needs of the national 

nuclear power, wind power, hydropower, and solar power generation will further reduce 

China's energy security risks and gradually expand the breadth and depth of cooperation. 

4.4 Improve oil reserve system and enhance risk aversion ability 

We will do a good job in crude oil reserves, continue to increase investment, accelerate the 

construction of strategic reserve facilities for crude oil countries, increase the construction of 

commercial storage facilities for enterprises, enhance the commercial storage capacity of crude 
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oil, and strive to diversify the main body of commercial reserves and diversify the main body 

of use. Diversification of reserve content, establishment and improvement of commercial 

reserve and emergency supply system of refined oil, and the ability to cope with the risk of 

international oil price fluctuations and its resource constraints. It is necessary to combine 

international practices and realistic needs to study oil reserve varieties and optimal standards 

that are in line with China's national conditions, so as to ensure energy supply security and 

avoid excessive construction and maintenance costs. The oil futures market should be 

developed by virtue of its position as a major oil producer and consumer, and make up for the 

inadequacy of the national strategic oil reserve. Accelerate the construction of the national oil 

reserve system, further increase the overseas oil search, and accelerate the construction of 

overseas crude oil production capacity. 

4.5 Energy consumption saving, develop alternative energy resources, and reduce oil and 

gas imports 

Energy saving is needed from both production and consumption. Production needs to improve 

energy efficiency. Consumers need to establish energy conservation awareness. Naturally, 

consumers will also shift to more energy-efficient lifestyles. Promoting green and low-carbon 

life and production development has become a universal consensus of the international 

community. Build up urban rail transit in the short-to-medium term, develop new energy 

vehicles in mid-to-long term to replace oil consumption, etc. 

The development of clean energy usage is the future direction, and it is also a method to reduce 

dependence on oil and gas imports. To increase domestic oil and gas production, including 

unconventional oil and gas, China's current chances of finding large-scale and super-large oil 

fields are getting lower and lower, while existing large oil fields are facing the problems of 

resource depletion and higher mining costs. However, for unconventional oil and gas, although 

the current development cost has disadvantage, with the internalization of energy scarcity and 

externalities of environmental pollution, coupled with technological progress, its market 

competitiveness will increase and it can be developed on a large scale. However, under the 

vigorous promotion of the government, new energy has developed rapidly despite relatively 

small scales. New energy development and other alternatives such as rail transit have replaced 

oil. Orderly advance clean energy alternatives, reduce fossil energy use, and adjust energy 

structure to reduce oil dependence. We will vigorously promote reforms in the energy sector 

through fiscal and taxation measures, and reduce energy consumption and emissions. 

4.6 Training oil and gas trade talents with comprehensive qualification 

Talent is always the core factor in developing oil and gas trade. Talents engaged in oil and gas 

trade should have both professional capabilities and international business sense. 

Internationalized petroleum professional and technical personnel should possess world-class 

expertise in petroleum exploration and exploitation, oil and gas storage and transportation, and 

refining and refining. They have excellent professional theoretical knowledge and rich 

practical experience and can solve complex professional issues. Through various activities, 

students' professionalism can be improved. To develop international trade, we must have 
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international business capabilities, and we must have an international perspective. We can use 

an open field of vision to see the differences between different cultures. We can accurately 

grasp customs, religious beliefs, ways of thinking, and awareness, and be able to accept, 

tolerate, and respect. Different cultures are also familiar with international trade flows, 

international transportation, international insurance, international payments, and cross-border 

e-commerce knowledge. The government, industry, and schools must work together to 

establish a talent cultivation mechanism to provide excellent talents for the oil and gas trade 

and provide necessary safeguards for China's energy security. 
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